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Abstract

Background: Despite growing evidence on benefits of increased physical activity in hemodialysis (HD) patients and
safety of intra-dialytic exercise, it is not part of standard clinical care, resulting in a missed opportunity to improve
clinical outcomes in these patients. To develop a successful exercise program for HD patients, it is critical to
understand patients’, staff and nephrologists’ knowledge, barriers, motivators and preferences for patient exercise.

Methods: In-depth interviews were conducted with a purposive sample of HD patients, staff and nephrologists
from 4 dialysis units. The data collection, analysis and interpretation followed Criteria for Reporting Qualitative
Research guidelines. Using grounded theory, emergent themes were identified, discussed and organized into major
themes and subthemes.

Results: We interviewed 16 in-center HD patients (mean age 60 years, 50% females, 63% blacks), 14 dialysis staff
members (6 nurses, 3 technicians, 2 dietitians, 1 social worker, 2 unit administrators) and 6 nephrologists (50%
females, 50% in private practice). Although majority of the participants viewed exercise as beneficial for overall
health, most patients failed to recognize potential mental health benefits. Most commonly reported barriers to
exercise were dialysis-related fatigue, comorbid health conditions and lack of motivation. Specifically for intra-
dialytic exercise, participants expressed concern over safety and type of exercise, impact on staff workload and
resistance to changing dialysis routine. One of the most important motivators identified was support from friends,
family and health care providers. Specific recommendations for an intra-dialytic exercise program included building
a culture of exercise in the dialysis unit, and providing an individualized engaging program that incorporates
education and incentives for exercising.

Conclusion: Patients, staff and nephrologists perceive a number of barriers to exercise, some of which may be
modifiable. Participants desired an individualized intra-dialytic exercise program which incorporates education and
motivation, and they provided a number of recommendations that should be considered when implementing such
a program.
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Background
Of the 600,000 prevalent end-stage renal disease (ESRD)
patients in the US, the vast majority suffer from fatigue,
poor sleep, poor physical functioning and frailty [1–4].
These highly debilitating symptoms lead to falls, loss of
independence, frequent hospitalizations, premature
mortality as well as poor health-related quality of life
(HRQOL) [5–9]. Exercise improves aerobic capacity,
blood pressure and HRQOL in ESRD patients [10]. Com-
pelling observational data also suggest that regular
exercise may improve fatigue, sleep and mortality in
hemodialysis (HD) patients [11, 12]. However, <50% of
HD patients in the US exercise at least once a week [12].
In fact, the vast majority of these patients often report
very low levels of physical activity in general, which is as-
sociated with increased symptom burden, poor physical
functioning and higher mortality [13, 14].
International data suggest that patients from dialysis

facilities that offer exercise programs are 38% more
likely to exercise regularly [12]. Unfortunately, in the
US, exercise is not part of “standard clinical care” and
few facilities offer any kind of exercise program to the
patients [12]. This is despite Kidney Disease Outcomes
Quality Initiative (KDOQI) guidelines for increasing
physical activity in ESRD patients almost a decade ago
[15], and over 30 years of research demonstrating safety
and benefits of intra-dialytic exercise [16]. Intra-dialytic
is ideal as it can be implemented in a setting with rigor-
ous clinical monitoring, does not involve additional time
or travel, and may alleviate patient fear of injury [16, 17].
The present challenge involves identification of strat-
egies for translation of research findings into clinical
practice [18, 19]. A critical barrier has been the failure to
identify an optimal exercise program that meets the
needs and preferences of both patients and providers,
and is sustainable within the limited resources of the
clinical setting [18, 19].
Since dialysis patients, staff and nephrologists are the

key stakeholders in the implementation, acceptance and
adherence for exercise, especially an intra-dialytic exercise
program, it is critical to understand their knowledge,
barriers, motivators and preferences. Prior survey-based
studies have failed to provide in-depth exploration of
participants’ views [20–23]; and the limited qualitative
work in this area has mainly focused on specific patient
populations or single university-based dialysis units, thus
limiting the transferability of results to the majority of dia-
lysis patients and practices in the US [21, 24–26]. We are
unaware of any prior qualitative studies that included ne-
phrologists; assessed patients, staff and nephrologists con-
gruently; or sought recommendations from these groups
on how to best design an intra-dialytic exercise program.
In this qualitative study, we conducted in-depth inter-

views with HD patients that were heterogeneous with

respect to age, gender and race; dialysis staff at differ-
ent organizational hierarchy levels; and academic and
private nephrologists. Given the recent increased em-
phasis in the physical activity field on the potential
benefits of overall physical activity at any “dose”, as
well as emphasis on the benefits of formal exercise
training [27], we described exercise as any kind of
physical activity such as walking, climbing steps, etc.
The primary aim was to elicit participants’ knowledge,
barriers and motivators for physical activity in general
and specifically for intra-dialytic exercise. The over-
arching goal was to inform the development of a pa-
tient and provider preferred exercise program for HD
patients.

Methods
Participant recruitment
We recruited ESRD patients ≥18 years on in-center
HD 3 times/week for at least 3 months. We used
purposive sampling to ensure a sample that reflected
a range of important characteristics and ensured
adequate number of patients in each of the 4 pre-
identified strata – a) sex (men/women); b) age –
younger (18–49 years)/older(50–80 years); c) race
(White/Black) and d) education level (high school or
less/more than high school). Patients were recruited
until “saturation”, i.e., no new themes emerged in the
interviews. Exclusion criteria included contraindica-
tion to exercise (e.g. unstable angina), refractory/un-
treated psychiatric disease, history of poor adherence
to HD treatments, currently in an acute or chronic
care facility, life expectancy less than 6 months. After
screening the patients through medical chart review,
the research team discussed with the dialysis nurse
manager and/or social worker at each unit to confirm
patient eligibility. Out of the 17 patients initially con-
sented, 1 dropped out due to lack of time availability.
Similar strategies of purposive sampling and thematic

saturation were used to recruit dialysis staff at different
levels of organization and nephrologists from both aca-
demic and private practice setting. Since older nephrolo-
gists may be more likely to counsel patients about
physical activity [28], we recruited an age-stratified sam-
ple [younger (<50 years)/older (≥50 years)]. All partici-
pants were recruited from 4 different out-patient
Dialysis Clinic, Inc. (DCI) affiliated dialysis units in
Western Pennsylvania and identified based on discussion
with nurse manager at each dialysis unit. This study
followed the Criteria for Reporting Qualitative Research
guidelines for conducting and reporting qualitative
research [29]. The study was approved by the University
of Pittsburgh Institutional Review Board and all subjects
provided informed consent.
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Interviews
Members of the research team (MJ, MLM and MAD)
developed an interview guide (see Appendix) for semi-
structured interviews and this was pretested with a
dialysis patient (GI), dialysis unit nurse manager (AHa)
and dialysis social worker (GF). The participants were
asked to think about exercise as any kind of physical
activity such as walking, climbing stairs, etc. MJ, a neph-
rologist with prior training in qualitative research con-
ceptualized the study. The current literature in this area
was extensively reviewed and lack of physical activity/ex-
ercise adoption was identified as a critical gap between
the research recommendations and usual clinical prac-
tice. In order to develop and implement interventions
aimed at increasing physical activity in HD patients, this
study was conceptualized and designed to gain insights
about patient, provider and system level factors involved.
GI, a HD patient for 4 years was a key participant in the
study design, data interpretation and analysis. All inter-
views were conducted by MLM (research coordinator)
who was trained by MAD, an expert in qualitative ana-
lysis. Participants were probed to ensure rich details
emerged. The interviews were conducted over the tele-
phone, audiotaped and lasted approximately 20–40 min.
They were transcribed verbatim and randomly audited
to ensure accuracy.

Data analysis
Applying grounded theory framework [29], all tran-
scribed interviews were independently coded by MJ and
MLM. Initially, open coding was used, in which any and
all themes generated were considered in an inductive
manner without restricting the focus. The themes and
codes that repeatedly emerged were examined to
develop focused themes and sub-themes. Inter-coder

consensus was established by cross checking, discussing
and refining themes until consensus was achieved. In
case of disagreement, the differences in coding were re-
solved through discussion among MJ, MLM and MAD
and reviewed by GI. Under each theme, comments from
patients, staff and physicians were organized together to
evaluate similarities and differences among these groups.
For each theme and subtheme, most descriptive repre-
sentative statements were chosen after discussion among
MJ, MLM and MAD and were reviewed by GI.

Results
We interviewed 16 in-center hemodialysis patients, 14
dialysis staff members and 6 nephrologists (Table 1).
The mean (SD) age of patients was 60.1(17) years, 50%
were females, 62.5% were blacks and 25% had high
school degree or less. This is representative of the HD
population in Pittsburgh area (mean age 64 years, 38%
females, 41% blacks; data obtained from DCI, 2015).
Dialysis staff included 6 nurses, 3 technicians, 2 dieti-
tians, 1 social worker and 2 unit administrators.
Nephrologists also represented a diverse group including
one third over 50 years of age, 50% female gender and
50% academic nephrologists.

Major themes and subthemes
Theme 1: Knowledge and perceived benefits of exercise:
patients and staff view exercise as beneficial: “It gives me
more energy…”

As illustrated in Table 2, majority of the participants’
comments reflected a view that a major benefit of
exercise was improved overall perception of health and
well-being. Physical health benefits such as improving
cardiovascular health, energy level, muscular strength
and balance emerged as a prominent sub-theme,

Table 1 Participant characteristics

Patients (n = 16) Dialysis staff (n = 14)a Nephrologists (n = 6)

Age, yrs [Mean (SD)] 60.1 (17.0) 48.0 (13.2) 47.8 (11.0)

Age ≥50 years, % 12 (75.0%) 7 (50.0%) 2 (33.3%)

Males 8 (50.0%) 1 (7.1%) 3 (50.0%)

Dialysis vintage (yrs) [Median (range)] 3.9 (0.3, 11.1) - -

Race

White 6 (37.5%) 13 (92.9%) 2 (33.3%)

Black 10 (62.5%) 1 (7.1%) 0

Other 0 0 3 (50.0%)

Education - -

High school degree or less 4 (25.0%)

More than high school degree 12 (75.0%)

Academic practice 3 (50%)
aDialysis staff included 6 nurses, 3 technicians, 2 dietitians, 1 social worker and 2 unit administrators
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Table 2 Knowledge and perceived potential benefits of exercise for dialysis patients

Overall perceived health and well-being

Patients •Making you feel better and just making you able to do more things I guess. [Interview 6, F, 64 yo, White]
• I wouldn’t be doing quite as well as I am doing now if I wasn’t doing some form of exercise. [Interview 8, M, 65 yo, Black]

Staff • I just think it might change their whole attitude, like to a more healthier, more compliant attitude, if they start exercising.
[Interview 27, 46 yo, Nurse]

Physicians • Helps release endorphins and makes people feel better overall [Interview 34, M, 42 yo, academic]

Physical Health benefits

Cardiovascular

Patients •Was on three blood pressure pills, now I don’t take any [after exercising regularly] [Interview 4, M, 64 yo, Black]

Staff • [Exercise during HD would] bring their blood pressure up while they were on the machines, and actually it would hopefully help
them lose a little bit more water-weight, if they broke out a little sweat while they were on the machines. [Interview 25, 46 yo, Nurse]
• Improved cardiac health, improved cardiac output. For some of our diabetic patients and patients with vascular disease I would think
that even some simple exercises would help to improve their vascular health. [Interview 29, 58 yo, Administrator]
•mobilization of edema would be another benefit. [Interview 29, 58 yo, Administrator]

Physicians •One of the biggest morbidities of dialysis is cardio-vascular so improving cardiovascular health……when patients have very low
blood pressure [during HD treatment] sometimes it [exercise during HD] helps keep the pressure up [Interview 34, M, 42 yo, academic]

Energy

Patients • It gives me more energy. And the more energy I have, the more I feel like doing things. [Interview 12, M, 75 yo, White]
• I can go longer than I would be able to go if I wasn’t doing exercise at all. [Interview 8, M, 65 yo, Black]

Staff • they will have a lot of energy, more energy. That would be a major benefit, [Interview 27, 46 yo, Nurse]

Physicians • Exercise is very good for helping people to deal with energy level…. [Interview 34, M, 42 yo, academic]

Muscular strength and balance

Patients • I don’t have the tightness in my knees [Interview 4, M, 64 yo, Black]
• exercise can …….. help with balance…because that’s where your balance comes from [leg and thigh strengthening] [Interview 16,
M, 81 yo, Black]

Staff • I like to keep people moving, the more you move, the more the muscle grows back, the less likely it is for you to have atrophy
problems and then its gonna eventually impact your ADLs [activities of daily living]. [Interview 25, 46 yo, Nurse]

Physicians • Help strength and balance and help them recover if they were ever in a situation where they would fall.[Interview 32, F, 43 yo,
private practice]
•May allow them to remain independent longer [Interview 31, F, 66 yo, academic]

Miscellaneous

Patients • It gives me a better appetite. [Interview 4, M, 64 yo, Black]
• I have COPD and exercise can help me breathe better [Interview 16, M, 81 yo, Black]

Staff • Improving the metabolism …… I think that an improved metabolism could actually help with their nutritional status.
[Interview 25, 46 yo, Nurse]

Physicians • Sometimes it can help relieve muscle cramps because a lot of these patients have cramps [Interview 33, F, 39 yo, private practice]
• It helps keep the weight down because a lot of the dialysis patients you know they’re diabetic they could be obese so that helps
a lot. [Interview 33, F, 39 yo, private practice]
• In some ways I think you would be better off [exercising during HD], because the thing I worry about with exercise is are you
releasing potassium into the blood because of the exercises. [Interview 36, M, 39 yo, private practice]

Mental Health benefits

Patients • Exercising keeps you on a [reduced] stress level [Interview 10, F, 54 yo, Black]

Staff • I think it would help as far as depression goes, you know, I think exercise has definitely been shown to lift the mood, elevate
your mood.[Interview 17, 67 yo, Nurse]
•Maybe a mental health benefit that they’re doing something productive rather than just whiling away time in the dialysis chair.
[Interview 29, 58 yo, Administrator]
•Maybe improve mental health as they’re accomplishing simple exercise goals, and the satisfaction and accomplishment that
comes along with that. [Interview 30, 54 yo, Administrator]

Physicians • Improved sense of well-being, improved mood, and I think that would be a big quality of life improvement for dialysis patients.
[Interview 36, M, 39 yo, private practice]
• A lot of these patients they have very sedentary lifestyles and won’t leave home and a large portion of them I would think for
them just coming to dialysis is their only you know trip of the outside world, know give them a sense of participating in something
[exercise during HD] [Interview 33, F, 39 yo, private practice]

Abbreviation. yo years old
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especially in the patient interviews. Male patients
seemed to focus more on the muscular strength benefits
and females on cardio-protective benefits. Interestingly,
only a few of the patients commented on the mental
health benefits, such as reduced depression and stress,
and an increased sense of accomplishment. We found
that all but one patient (72 yo White female) and sur-
prisingly one staff member (dialysis technician, 28 yo)
reported no knowledge of benefits of exercise. Most pa-
tients were unaware or underestimated the recom-
mended frequency and/or duration of exercise:

“Probably couldn’t be no more than maybe twice a
week” [Interview 10, F, 54yo, Black]

Theme 2: Reported barriers to exercise: dialysis makes
exercise challenging: “When I come home from dialysis, I’m
a little bit wiped out”
We identified a number of patient- and system-related
or logistic factors that are perceived as barriers (Table 3).
Fatigue or lack of energy, especially post-dialysis fatigue
was universally cited as the biggest barrier to exercise
and was described as “drained”, “just don’t feel like doing
anything after HD”. Limitations on lifting weights due to
fear of injuring the fistula, inability to do water exercises
due to dialysis catheter and time constraints due to dia-
lysis were other major dialysis-related barriers. Several
participants commented on the poor overall health and
comorbidities such as arthritis, amputations, leg weak-
ness and blindness as common barriers. Fear of falling,
lack of counselling by staff and lack of suitable exercise
options were some of the other reported barriers.
As with adopting any lifestyle modification, lack of

motivation is one of the biggest challenges – and
patients, staff and nephrologists readily recognized this.
Patients reported that dealing with physical and mental
challenges of having a chronic illness and being on dialy-
sis made exercise a low priority for them. Providers felt
most patients lacked the motivation to take care of their
health and were thus not likely to care about exercising.

Theme 3: Reported barriers to intra-dialytic exercise:
intra-dialytic exercise should be safe without disrupting
usual care: “None of us want to stay there any longer
than we have to”
We identified several barriers related to type, safety and
feasibility of intra-dialytic exercise (Table 4). As
expected, safety concerns regarding blood pressure sta-
bility, limitations due to inability to use the access arm,
fear of needle dislodgement and infiltration and cramps
due to exercise were commonly reported barriers. Only
a few patients stated that exercising in front of others
was a significant barrier. Several participants talked
about limitations related to the ease of use, cost, and

storage of exercise equipment. Some of them had prior
experience using a stationary pedaling bike during HD
and offered reasons for poor adherence - patients felt
that the bike was boring, staff felt that it added to their
workload. All participants felt that extensive staff in-
volvement in any intra-dialytic exercise program would
be impractical. An interesting barrier that emerged was
patients’ resistance to changing the routine of dialysis.
Although patients described situational reasons for this
(e.g., extending time spent at the dialysis center), pro-
viders viewed resistance in terms of patients’ personal
characteristics, describing some, especially long-term
HD patients as “strong-willed”, and introducing any
change to dialysis routine as being “an uphill battle”.

Theme 4: Motivators and facilitators for exercise:
motivation for exercise comes from within and from the
encouragement of others: “I’m 100% for exercise, I know
first-hand that it is beneficial”
A number of patients expressed self-motivation to exercise,
arising from either experiencing positive benefits or from
recognition of loss of physical fitness after starting dialysis
(Table 5). Patients who had accepted dialysis as a lifestyle
change seemed to overcome the psychosocial challenges of
being more physically active. Participants also identified
health incentives and achieving health goals as important
motivators to exercise. We also identified a strong trusting
relationship of patients with their doctors (primary care
and nephrologists) and dialysis staff, and this was a key
motivating factor, along with encouragement from family,
friends and other dialysis patients. Although most nephrol-
ogists offered a number of thoughts on what would
motivate patients for an intra-dialytic exercise program
(as mentioned below), majority of them did not com-
ment on motivators for overall physical activity.

Theme 5: Recommendations for intra-dialytic exercise: “It
would be good for us mentally to have something else to
do there while we are sitting in those chairs”
Participants’ thoughts on why, how and what kind of
intra-dialytic exercise program they believed might
work are shown in Table 6. A recurring theme was
the convenience in terms of saving travel and pre-
cious non-dialysis time. Moreover, by adding distrac-
tion to the mundane routine of dialysis, participants
felt that it would make the time go faster and add
value to the dialysis time. They reiterated that since
the dialysis unit is a social environment and if a cul-
ture of exercise is introduced, it is likely to be well
accepted by the patients. However, an individualized
engaging program with prior testing of individual’s
capabilities was important to the patients. A dialysis
unit administrator described his experience with a
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Table 3 Reported Barriers to Exercise

Dialysis-related Fatigue

Patients • And usually when I come from dialysis I’m a little bit wiped out and then Yeah, I’d be kind of drained after dialysis
[Interview 8, M, 65 yo, Black]
• I was very active at one time and now I’m very tired. You can’t make your body do what you want it to do either all the time
because you’re tired [Interview 14, F, 68 yo, Black]

Staff • I know the machine makes them tired, dialysis in general is just you know it’s a tiring disease [Interview 19, 35 yo, Dietitian]

Physicians • People get really fatigue while on Dialysis and some of them complain of feeling terribly tired. [Interview 32, F, 43 yo, private practice]

Dialysis access

Patients • You can’t do weights anymore when you’re on dialysis…[because of fistula] [Interview 5, M, 25 yo, Black]
• I have Band-Aids on the sites that were where the needles had been and I don’t want to do anything that would cause
them to bust or start bleeding again. So those days I don’t do any exercise. [Interview 8, M, 65 yo, Black]
• I was always worried about my fistula if I would fall or something. [Interview 6, F, 64 yo, White]
• Based on the fact that I now have a catheter and the fistula, it’s prohibited of me from going back to that
[water pool exercise class][Interview 11, F, 65 yo, White]

Non-specific dialysis related factors

Patients • I think the dialysis itself takes enough out of them. I know it does for me; when I go home I have such a headache, I lay down and
sleep for a couple of hours [Interview 11, F, 65 yo, White]

Time constraints due to dialysis

Patients • I usually can only exercise on the days that I don’t go to dialysis, so that really only allows me 2 days a week,
[Interview 8, M, 65 yo, Black]
• As a result of the dialysis, I have to cram six days of living into three, and so I live alone, so I have to do everything myself
[Interview 13, F, 72 yo, White]
• Because with my schedule right now I’m trying to get a kidney and I have so many appointments to go to and I have so
much going on [Interview 14, F, 68 yo, Black]

Staff • It’s also about finding what kind of exercises they might like or could fit into their day, just because dialysis already takes up
so much time. [Interview 22, 28 yo, Dietitian]

Comorbidities

Patients • I have severe arthritis ….. in my knees and in my shoulders [Interview 12, M, 75 yo, White]
• Not too many of us are walking without wheelchairs and canes [Interview 15, F, 76 yo, White]
• [Other patients] have a lot of other disabilities. One of them has diabetes, he’s blind. Another guy has a double amputation.
[Interview 12, M, 75 yo, White]
• I’m not sure we have the stamina to continue with exercising for any length of time……, I know what I should be doing
but once again what I should be doing and what I can do are 2 different things. There are people of course that are and
can only do certain things [Interview 11, F, 65 yo, White]

Staff • Because of their age and maybe their health too. Some are sicker than others. [Interview 17, 67 yo, Nurse]

Physicians • A lot of our patients they have Diabetes and they’re old and they can’t see very well and can’t hear very well. They can’t feel their
feet very well because they have Neuropathy [Interview 32, F, 43 yo, 1302 academic]

Lack of motivation

Patients • There are days you know where you just don’t feel like doing a whole lot so you just don’t do it. Between being tired and having
other physical problems too, it’s tough to get somebody motivated enough to want to try to do it. [Interview 12, M, 75 yo, White]
• I’d stop exercising and then you know when you stop something you get lazy about it and no motivation [Interview 1, M, 46 yo, Black]

Staff • The tough part of putting in exercise regularly you know is more of a mental challenge than it is physical [Interview 22, 28 yo, Dietitian]
• A lot of our patients are there because they really didn’t take care of their diabetes, hypertension, not very many are interested but
some of them are interested in changing their ways and being healthier, but some are just like “Oh well”.[Interview 27, 46 yo, Nurse]
• The nature of a chronic illness I think has a set of mental challenges and obstacles all by itself simply because it’s a chronic
disease[Interview 30, 54 yo, Administrator]

Physicians • So yeah there is a fear component and there is a lazy component too. [Interview 32, F, 43 yo, private practice]

Fear of side effects or complications

Patients • I have fallen several times because I wasn’t paying attention to what I was doing and I have been lucky so far
[Interview 12, M, 75 yo, White]

Physicians • I have a patient who has Osteoporosis and she’s fallen and broken a hip and now she’s not in to any exercises. …so yeah there
is a fear component [Interview 32, F, 43 yo, private practice]

Logistic barriers for exercise

Patients •When it’s cold outside, I don’t have as much [exercise/walking][Interview 4, M, 64 yo, Black]

Lack of Staff confidence for counseling

Staff • I think I would [be more comfortable with counseling] if I had a guideline to follow or something, I think a little training, in-service training,
would be good [Interview 17, 67 yo, Nurse]

Abbreviation. yo years old
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Table 4 Barriers to intra-dialytic exercise program

Safety-related limitations of Exercise

Patients • It might make your blood pressure go up [Interview 2, M, 80 yo, White]
• Can’t move that arm, you’re locked into that position for however how long your treatment is. …also on your other free arm
you have a blood pressure cuff. So you’re really kind of locked on both sides. Any movement in either one of those arms is
gonna cause the machine’s alarm to go off. [Interview 8, M, 65 yo, Black]

Staff • They could dislodge a needle possibly …. it would also cause them pain, and it could really cause some large damage to their
access…the biggest barrier that I could see…. Just moving around too much and cause an infiltrate [Interview 17, 67 yo, Nurse]
• If they do too much movement they won’t get a good treatment because they will constantly alarm. [Interview 18, 35 yo, Technician]
• Sometimes just moving around causes cramping in a patient [Interview 24, 28 yo, Technician]
•When people put their feet down you know blood pressure drops so it would definitely make it a little more challenging as far as
making sure that the vitals are staying stabilized. [Interview 24, 28 yo, Technician]

Physicians • How do you interpret high blood pressures when you’re exercising? I don’t think you can. So it does create some issues that
would have to be [addressed] [Interview 36, M, 39 yo, private practice]
• People passed out on Dialysis. If they are doing something else that’s directing blood flow elsewhere again it’s just sort of not an
ideal combination. If someone’s inclined because they tend to drop their blood pressure, if you’re going to make them exercise
you’re going to exacerbate [hypotension] [Interview 32, F, 43 yo, private practice]
• They’re almost like sort of tied up to the machine. one hand is immobile so that pretty much you know they just have the use
of one hand and we don’t like the patients to be really moving their arm too much because then the needles would move
and there is chances of them infiltrating [Interview 33, F, 39 yo, academic]

Limitation related to Type of Exercise and Exercise Equipment

Patients • Getting it [stationary bike] up to the chair would be a challenge. It would probably be too big and clunky of a device to put
in there [Interview 4, M, 64 yo, Black]
• I found that [stationary bike that he used in a past research study] to be very boring, I didn’t like it……….. And I don’t think
anybody did because I don’t see anybody doing it now” [Interview 8, M, 65yo, Black]

Staff • Buying equipment so we would need to get permission with [the administrator] with the budget. I don’t know if we’re going
to want to spend all this money on some sort of equipment and have half the patients not use it [Interview 19, 35 yo, Dietitian]
• Some kind of equipment becomes cumbersome for patients.[Interview 23, 60 yo, Social worker]
• Depending on the exercise, you have space limitations[Interview 28, 58 yo, Nurse]
• Some of them used it [stationary bike] for a short time and then they lost interest in it [Interview 29, 58 yo, Administrator]

Physicians • It would be a little bit expensive because I guess it would involve some sort of equipment. [Interview 31, F, 66 yo, academic]

Lack of privacy during exercising

Patients • I don’t like to be what I think is doing performing in front of people because I don’t think I would do it well.
[Interview 12, M, 75 yo, White]

Staff • I think for some people it could be a self-conscious thing and maybe they you know some people don’t like to go to the gym
because they don’t want others to see them. [Interview 19, 35 yo, Dietitian]

Impact on staff workload

Patients • Yes it would [impact workload] and guarantee they wouldn’t have time to add that to their load. They’re extremely busy the
whole time. …so adding one more responsibility to them I don’t think is realistic [Interview 11, F, 65 yo, White]

Staff • As far as the staff goes I don’t think we would have the time to do any really one-on-one [exercise]. [Interview 18, 35 yo, Technician]
• It would have to be very minimal. As our staffing doesn’t provide for helping them exercise. I mean just setting them up for it is you
know is extra work. we don’t always have the staff and we don’t always have the time.[Interview 21, 52 yo, Nurse]
•With the bicycle[stationary bike]…that did add to our work load and not that it was a bad thing but you know it was a good
thing for the patients but….I really don’t have a minute to spare” Interview 28,58 yo, Nurse]

Physicians • Nurses and techs, they’re on their toes all the time, they are busy and there’s the machines are alarming, someone you know needs
attention all the time, and they are not like over-staffed, they are under-staffed so this would be something extra [Interview 33, F,
39 yo, private practice]
• There are so many patients per nurse, how attentive can they be when there's another variable in play. [Interview 36, M, 39 yo,
private practice]

Resistance to changing dialysis routine

Patients • If you did it [exercise in dialysis unit prior to starting HD] none of us want to stay there any longer than we have to….you just don’t
want to be there. It’s a mental thing, you just want to get out. [Interview 10, F, 54 yo, Black]
• I go [to dialysis] early in the morning so I ain’t gonna be doing no exercise early in the morning I like to sleep during the dialysis
mostly [Interview 3, M, 54 yo, Black]

Staff • The exercising…..we try to encourage them as much as … some people can be very….strong-willed [in adopting changes to their
HD routine]. [Interview 18, 35 yo, Technician]
• I just don’t see them being willing to, ….. they want to get on the machine, they want to either go to sleep or they want to sit
there and do nothing and watch TV.. [Interview 21, 52 yo, Nurse]

Physicians • It not really part of the culture of during Dialysis….. some of them have been on Dialysis for a long time and they’re used to their
routine and they come in and they do whatever they do and ….. I’m not sure that would be completely easy to change…its going
to be an uphill battle to get them to exercise right now … they have their routine [Interview 31, F, 66 yo, academic]
• A lot of the patients are not receptive to new ideas …..it’s going to be a big change[Interview 33, F, 39 yo, private practice]

Abbreviation. yo years old

Jhamb et al. BMC Nephrology  (2016) 17:192 Page 7 of 14



pilot group physical therapy program in his unit involv-
ing an in-center physical therapist:

“it was well tolerated, it was well accepted … was
extremely positive from patients. The anecdotal
patients’ feedback was overwhelming, not just one or
two, essentially all patients seemed to very much
appreciate the attention, the diversion…. the patient
response one after another after another totally was
“This is fun, I like it, I love the person, I look forward
to it”. From our measurements of patient perception,

participation, and their feedback, it was a wonderful
success.” [Interview 30, 54 yo, Administrator]

Despite its initial success, the program failed due to
lack of resources to support the in-center exercise staff,
thus again emphasizing the need for a less resource
intensive program.
Staff and nephrologists suggested offering patients

incentives such as prizes or raffles as a way to motivate
them to participate in exercise. Interestingly many
patients identified positive health benefits and the ability to

Table 5 Motivators/Facilitators to Exercise

Self-motivation/self-awareness of need to exercise

Patients • At one time I wasn’t sure that [exercise] is what I wanted to do, I realized later that’s what I needed to be doing. I’m 100% for exercise,
I know first-hand that it is beneficial … anything is better than nothing…. it’s not so much of trying to be the best in the gym or the
best in the place just the fact that you’re there. [Interview 8, M, 65 yo, Black]
• I hate to use the word but you just suck it up and that’s about it. So the worst thing to do is to just sit around and mope so you
don’t do that. ….I feel really guilty when I come home on these cold days and I can’t go out. I feel guilty about that. [Interview 12,
M, 75 yo, White]
• Every day, every chance and all day we should do something. Even though you’re tired you try to do what you can. You benefit by
being able to do a little bit more. It’s a battle and you know you just can’t sit there because that’s not doing you any good
[Interview 14, F, 68 yo, Black]
•Well I should be doing a lot more, if I could. And I mean mentally, it bothers me that I can’t run up the steps anymore like I used
to or it takes me longer to get from the car inside the house. [Interview 4, M, 64 yo, Black]

Staff •Maybe the end goal of improving their energy, improving how they feel after dialysis, any beneficial factors….like I said energy
or stress [Interview 22, 28 yo, Dietitian]
• Some of our patients are motivated by health goals, it doesn’t just have to be transplant, if they wrestle with something else health
wise and they’re on a path for improvement their own health for some can be motivating as well. [Interview 30, 54 yo, Administrator]

Doctors’ advice

Patients • [Doctors advised] that I had to exercise, to lose weight, whatever it was that I could do that would cause me to shed those pounds,
that’s what I did [Interview 4, M, 64 yo, Black]
•My doctor, the one that I deal with at clinic, I’d do anything he tells me to do. [Interview 12, M, 75 yo, White]

Staff • The support from the medical practitioners would be critical, I mean these are the same people interacting with them about all
aspects of their life and their goals [Interview 30, 54 yo, Administrator]

Staff encouragement

Patients • And I have a crew down there at the dialysis clinic that don’t let you do that [sit and mope around]. They encourage it [exercise]. …
it’s just a good environment [Interview 12, M, 75 yo, White]

Staff • I’m a huge proponent [of exercise], if you’re able, I wanna encourage patients to do whatever that I believe and they state is their
ability level. [Interview 25, 46 yo, Nurse]
• I believe in the use it or lose it mentality. You know whether it’s tough for them to workout sometimes, it’s almost like you have
to kinda push through it to reap the benefits… I think there may be …. some form of exercise that almost everyone can do.
I definitely think that exercise is important in any way they can fit it in [Interview 22, 28 yo, dietitian]

Physicians • If the whole team sort of supported them trying it then I think some of them would do that [Interview 31, F, 66 yo, academic]

Support person (family, friend, other dialysis patients)

Patients • You gotta have somebody that when you work out, you gotta have somebody to get you motivated, Somebody to push you!
[Interview 3, M, 54 yo, Black]
• I have friends that I walk with, I have a son that’s 26 and he goes to a gym 3 times a week and he’s always telling me I should
exercise [Interview 6, F, 64 yo, White]

Staff • Yeah that’s usually how our patients are motivated is by lobby discussion [in dialysis unit waiting room] with each other.
Yeah usually they’re more receptive to hearing it from another patient [Interview 29, 58 yo, Administrator]
•Most have a spouse or a sibling or child or parent that’s working with them in part of their lives. That person’s buy in
could be motivating [Interview 30, 54 yo, Administrator]

Type of exercise program

Patients • It has to be interesting for you, for you to want to do it. …… If you can find something that you like to do that occupies
your mind then you might want to keep it up.[Interview 8, M, 65 yo, Black]

Staff • Finding what they enjoy you know would be number one [Interview 22, 28 yo, Dietitian]

Abbreviation. yo years old
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Table 6 Recommendations for Intra-dialytic Exercise

WHY intra-dialytic exercise might work? – Provide time distraction and convenience

Patients • If you could do it [exercise during dialysis] that would be great. It’s kind of torture sitting in a chair for 3 h. I’ve always questioned
why there wasn’t something for us to do there besides sit there. It would be good for us mentally to have something else to do
there while we are sitting in those chairs [Interview 10, F, 54 yo, Black]

Staff • The convenience too, if they were here for 3–4 h, you know, some people get pretty bored…..but if they were able to do some
exercise, that would be a way to spend the time. [Interview 17, 67 yo, Nurse]
• They would see how much fun other people were having doing it, and if the staff gets into it, just walking around and doing their
work, they’ll be playing around with it, and it just makes for a very light and fun afternoon, time will go fast. [Interview 23, 60 yo,
Social worker]
• You’re not doing it outside of dialysis which is precious time to our patients….. trying something new in a very routine and
monotonous process that they live with every week. It may end up that something like that is motivating because it’s different.
[Interview 30, 54 yo, Administrator]

Physicians • There is such a time thing for dialysis itself, it would be nice to somehow turn that time into productivity. I think accessibility
would be good… you might have more compliance because you’re stuck there for four hours [Interview 36, M, 39 yo, private practice]

HOW intra-dialytic exercise might work? – Build “Exercise culture” in dialysis unit

Patients • I’m the kind of person says that if you can do it, I can do it [if you saw someone else exercise, could that be motivating?]
[Interview 12, M, 75 yo, White]

Staff • It’s that mentality if you see someone else trying to improve themselves and then you kind of like feel bad about yourself ……..
And then maybe if they are seeing their friends across the aisle doing it, then that might motivate them to do it as well.
[Interview 19, 35 yo, Dietitian]
• I would think that it[exercise during dialysis] would hopefully kind of be a chain reaction sort of thing – somebody saw someone
doing it, you know, while they were on the machine, and then maybe they can get a couple [of other patients] to follow suit.
[Interview 25, 46 yo, Nurse]
• If they saw somebody that was on dialysis for many, many years, kind of embracing this new philosophy…..That could possibly
light the fire for others. [Interview 25, 46 yo, Nurse]
•Most of the staff I think would encourage the patients and have fun with it and help the patient have fun with it.
[Interview 26, 41 yo, Nurse]

Physicians • It’s a social environment and what one person is doing it going to possibly influence another and that can be positive results so
other people who see that person exercising may want to do it. If the whole team sort of supported them trying it then I think
some of them would do that[Interview 31, F, 66 yo, academic]

WHAT type of intra-dialytic exercise might work? – Individualized, engaging, group activity

Patients • I think before the exercise is implemented they should give an example to see how the exercise is, if they would be able to do them
and how far they should go because we’re not in that position to do all that they might want us to do [Interview 14, F, 68 yo, Black]
• Yeah more flexible type because I can choose the intensities because when I get tired or when I’ve had enough, I’m going to stop.
[Interview 4, M, 64 yo, Black]

Staff • Have a spirited person to try to engage them, and just kind of make it fun. Group activities where you see other people enjoying it
and you feel like you want to participate. [Interview 23, 60 yo, Social worker]
• Being involved in group activities not necessarily them being pin-pointed you know all by themselves? [Interview 24, 28 yo, Technician]

Physicians • I can even imagine having different regimens at higher and lower levels where you have the fitter or more stable patients do
something that’s more like high level and maybe the less fit do sort of the leg lifts or other exercises. [Interview 36, M, 39 yo,
private practice]

WHAT components to include? – Education about exercise

Patients • They should put something like that [information on exercise] on the wall [in dialysis unit][Interview 7, F, 43 yo, Black]

Staff • I think what would be best initially is just to do some pretty heavy education on the benefits. You know especially kind of hitting
home the role of exercise with giving them energy… you need to get stronger so you can live on your own again leave the nursing
home, get back to home and this is something that can help you reach those goals. [Interview 19, 35 yo, Dietitian]

HOW to motivate? - Incentive to exercise

Patients • You have to find some kind of a benefit from what you’re doing or you’re not going to do it and when I do it, I feel good. I feel good
about myself. I feel good because I’ve done it. And that’s the only payment you can get from it. [Interview 12, M, 75 yo, White]

Staff •Maybe testimonials [from patients about benefits of exercise] ….if they could see that [Interview 28, 58 yo, Nurse]
• It would be every few months, do some sort of contest or raffle or something they could earn if they do their exercise,[like we did for
fluid gains][Interview 19, 35 yo, Dietitian]
• I’m sure that [gift cards] would be incentive but that’s costly. Everybody likes money! [Interview 26, 41 yo, Nurse]

Physicians •Maybe in the beginning offering some sort of encouragement or incentive chance whether it’s you know they can have TV
or something …. maybe a raffle or … a prize or something. That’d be key to get them motivated to want to do it.
[Interview 34, M, 42 yo, academic]
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do more as internal motivators for engaging in exercise. “I
feel good because I’ve done it. And that’s the only payment
you can get from it [Interview 12, male, 75 yo, white].

Theme 6: Dialysis staff attitude towards promoting exercise:
“I know it can be done and that it can be tolerated”
Since dialysis staff - the nurses, technicians, social
workers, dietitians and administrators - are the key front
line staff involved in the successful implementation of
any intra-dialytic exercise program, we elicited their
attitude and willingness to support such a program and
the extent of their participation that they thought would
be feasible. Majority of staff members believed that
intra-dialytic exercise was safe and feasible:

“There’s clearly a significant population of patients
who could participate in some kind of planned exercise
during a dialysis treatment, I know that to be possible.
I know it can be done and that it can be tolerated”
[Interview 30, 54 yo, Administrator]

Although most of the staff members were supportive of
an intra-dialytic exercise program, they strongly felt that
their direct responsibility should be limited to patient
encouragement, motivation and monitoring. Staff felt that a
program that required minimal staff assistance could be
easily accommodated and would not add to their workload.

“I don’t see it [encouraging exercising] being a huge
issue …. monthly education with them on that
[exercise] like I do with the diet and you know adding
a little bit of work but I don’t think it would
cumbersome.” [Interview 19, 35 yo, dietitian]
“I don’t know if that would, you know, interfere with
us making sure that they’re okay ‘cause we do every
half hour check-ups basically we’re making our rounds
to every patient, making sure that they’re okay,
checking all of their vitals.…….. I wouldn’t see it
[exercise during dialysis] being that much of a hassle.”
[Interview 24, 28 yo, technician]

Discussion
In this qualitative study, we identified the knowledge, bar-
riers and motivators to exercise in dialysis patients by
interviewing HD patients, dialysis staff and nephrologists.
Although the need for promoting exercise participation in
dialysis patients is widely recognized, as is evident by the
National Kidney Foundation guidelines [15], the lack of an
exercise routine in a majority of dialysis patients uncovers
the critical need for understanding exercise-related bar-
riers and preferences. Our study takes a novel approach of
addressing these important questions by including a het-
erogeneous sample of all the key stakeholders – patients,
dialysis staff and nephrologists. Additionally, by eliciting

their recommendations for an intra-dialytic exercise pro-
gram, it lays the foundation for developing a patient and
provider preferred program that is more likely to have
long term acceptability and adherence.
Most dialysis patients viewed exercise as beneficial, con-

sistent with prior studies [20]. However we identified a
critical gap in patients’ knowledge of mental health bene-
fits of exercise, thus providing a target for intervention.
We found that patients unanimously underestimated the
exercise goals, which per the KDOQI guidelines should be
at least 30 min of moderate-intensity exercise on most,
and preferably all days of the week [15]. This extends the
findings of Painter et al. who found that even dialysis staff
were largely unaware of these guidelines [26]. Although
these guidelines imply the notion that quantification of
exercise and reaching a critical threshold may be import-
ant as a key metric of efficacy, the recent focus in the
physical fitness field has shifted to greater emphasis on
overall physical activity in lieu of the burdensome senti-
ment that only 150 min/week can or will determine bene-
fit [30, 31]. It is especially important to impart this
knowledge to dialysis patients and providers as many of
our patients may be unable or unwilling to engage in
higher doses or duration of exercise. More importantly,
the emphasis should be on increasing overall physical ac-
tivity rather than participating in formal exercise training
program. Most HD patients may be unable or unwilling to
participate in formal exercise training, but may be more
inclined and able to modify their day to day routine so as
to incorporate more physical activity and reduce their
sedentary behavior. However, such a shift in focus not
only needs revision of national guidelines, but also educa-
tional efforts to increase awareness among the health care
providers so that they can appropriately counsel and
motivate their patients.
Confirming findings from previous studies, a major

barrier identified by patients and providers was fatigue
[5, 20, 25]. At the same time, improvement in energy
level was recognized as a benefit of exercise by all partic-
ipants. Lack of energy due to the disease or the dialysis
treatment itself may lead to low physical activity, which
in turn may perpetuate fatigue and the vicious cycle of
inactivity continues. Since the majority of dialysis
patients value improvement in fatigue, even more than
improvement in survival [32], more research is needed
to find how and what kind of exercise may lessen the
experience and impact of fatigue in these patients.
Although some prior studies have examined barriers

to exercise [20, 24–26], an additional important focus of
our study was identifying factors and behaviors that
would motivate patients to participate and adhere to
exercise. Self-awareness of benefits of exercise was a key
element, similar to what Kontos et al. reported in a
predominantly white Canadian cohort [25]. Accepting
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dialysis as part of life, starting slow, doing something ra-
ther than nothing, desire to achieve pre-dialysis physical
health, experiencing positive benefits from exercise and
achieving health goals were other motivators cited by the
patients. Incorporating communication skills such as
motivational interviewing can be useful to elicit these pa-
tient motivators to reinforce and encourage adherence to
an exercise program, as has been shown in dialysis and
non-dialysis patients [10, 33]. However, how to incorpor-
ate such interventions in a clinical setting with minimal
additional resources or costs remains a challenge.
As with any life-changing disease, patients relied

heavily on their health-care providers and social net-
work for support, encouragement and guidance for
exercise. More importantly, it was evident that there is
an interactive contextual influence of the provider and
clinic setting on the patients’ attitudes towards exercise.
Patients who perceived the staff to be supportive, were
more likely to have a positive attitude towards exercise
"…I have a crew down there at the dialysis clinic that
don't let you do that [sit around and mope]. They
encourage it [exercise]…it's just a good environment."
(Table 5). Given that prior studies have shown that as-
sessment of physical function is not part of routine
practice [26], nor are dialysis staff or nephrologists
confident in counseling patients about exercise [22, 28],
a major change in provider training and practice pat-
terns is called for. Additionally, increased involvement of
health professionals with specialized training in exercise
prescription such as physical therapists may be needed.
Because so much of dialysis patients’ lives revolve

around the process of getting dialysis and non-dialysis
time is precious, we wanted to explore what participants
thought about doing exercise during dialysis. Almost all
participants felt that an intra-dialytic exercise program
would be preferred to exercising at other times, as well
as feasible. Important barriers related to safety, limita-
tions of type of exercise and impact on staff workload
emerged. An intriguing set of barriers pertained to
patients’ apparent resistance to changing dialysis routine.
However, both patients and professionals felt that build-
ing a culture of exercise and obtaining commitment
from long-time dialysis patients may inspire others to
follow. Novel approaches for building such social sup-
port systems within and across dialysis units by integrat-
ing technology, such as competitions and rewards based
on number of steps using wearable accelerometers,
should be explored in future studies.
An important consideration for long-term adherence

was participants’ desire for a multi-modal intra-dialytic ex-
ercise training program that incorporated exercise, educa-
tional and motivational components. It was viewed as very
important to have an engaging exercise program which
would incorporate elements that could be individualized

to the patient’s health status and ability. In general, dialysis
staff had a supportive attitude towards intra-dialytic exer-
cise, but it would be crucial to minimize their active re-
sponsibility and workload in such a program. Dietitians
and technicians seemed most willing to advocate for such
a program.
A limitation of our study may be that although we

continued to conduct interviews until we reached what
we saw as thematic saturation, we may have failed to
capture additional thoughts and beliefs that might have
emerged from more interviews. However, we used pur-
posive sampling to select a heterogeneous group of par-
ticipants with key characteristics in each group which is
likely to be reflective of a broader population and thus
would facilitate the capture of a wide range of relevant
views, concerns and beliefs. Moreover, we incorporated
feedback from a dialysis patient, unit nurse manager and
social worker in developing the interview guide, thus
including a broad-range of questions and probes. How-
ever, although the patients were representative of the
Pittsburgh HD population, they were older, included
more blacks and did not represent diverse ethnicity as
compared to the United States HD population (mean
age 54 years, 43% females, 31% blacks, 17% Hispanics)
[34]; which may limit generalizability of our findings.
Also, all participants were recruited from a single large
dialysis organization (LDO, DCI) and may not represent
the practices at other LDOs. The findings from our
study may not be applicable to the home dialysis pa-
tients. However, in the US, more than 10 times as many
ESRD patients receive HD treatments at a clinic as those
who do peritoneal dialysis and home HD combined [34].
Thus, our findings are likely to be relevant to more than
90% of the ESRD patients in the US. Lastly, we did not
include representatives of large dialysis organizations
(LDOs) in the US in our study. We believe that the onus
rests on the nephrology research and clinical community
to devise innovative ways of increasing physical activity
and delivering intra-dialytic exercise to HD patients,
with minimal additional costs and resources. However,
not involving LDOs as stakeholders may be a limitation
of this study and is very important for future research.

Conclusion
Given the paucity of interventions to improve the
HRQOL and physical well-being of patients on chronic
HD and the promise of exercise therapy, there is a crit-
ical need to optimize exercise participation in these
patients. Our study identifies important barriers to exer-
cise, several of which may be modifiable, as well as fac-
tors that may motivate HD patients to exercise. Patients
and providers favor a multi-modal program that includes
individually-adaptable intra-dialytic exercises, education
and motivation Understanding and incorporating the
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preferences and devising novel ways to incorporate these
in a cost- and resource- effective manner is the key to
successful implementation of such a program. Future
research is needed to design such a program and evalu-
ate its impact on patient outcomes.

Appendix
Interview guide
This contains a draft of questions and probes that were
used for qualitative interviews. These questions were
used only as a guide to aid in starting the conversation.
Interview Script:
Exercise or any kind of physical activity can improve

physical fitness and health of patients on dialysis. But it
is hard for dialysis patients to do regular exercise. We
want to find out what are your thoughts about exercise.
By exercise, we mean any kind of physical activity,
including walking, climbing stairs, etc. We are interested
in finding out barriers and motivators for exercise in dia-
lysis patients. This information will help us in designing
an exercise program that would address these barriers
and incorporate patient and provider preferences. We
will ask you some questions. Please tell us as much
detail as you can.
Draft of planned questions and probes for qualitative

interviews
{NOTE: These questions are as a guide to aid in start-

ing the conversation. Based on participants’ responses,
further exploration of their thoughts and opinions is
encouraged}
Questions for patients:

1. What do you see as the benefits of doing exercise
in general?

2. How much exercise per day or per week should you
be doing to protect your health and keep healthy?

3. Would you prefer doing exercise during your
dialysis session or at home on your non-dialysis
day? Why?

4. If we have an exercise program in your dialysis unit,
would you be interested in doing exercise during
your dialysis session? Why or why not?

5. Have you ever participated in any exercise program
during dialysis session? If yes, how what exercise
did you do and how was your experience?

6. Will exercising during dialysis in front of other
people bother you? Why or why not?

7. Do you think exercise during dialysis has any side
effects? Why?

8. Do you think you would be scared or anxious to do
exercise while you are on dialysis? Or would it
make you less anxious knowing you are in a
supervised environment with health care
professionals around? Why?

9. Are you worried about any injury due to exercise?
Why? Any past experiences?

10.Are you worried about how exercise during dialysis
will affect staff workload? In what way?

11.If we show you exercise videos during dialysis that
you can follow, would that be something you would
be interested in doing?

12.Would you like exercise sessions with a fixed set of
exercises or a more flexible program in you can
choose type and intensity of exercise? Why?

13.What kind of leader or instruction giver would you
prefer to see in the exercise videos?

14.What phrases during exercise will keep you
motivated to finish a session of exercise?

15.When doing exercise during dialysis, you will not
be able to move the arm which has the fistula or
catheter. Would you like to exercise that arm prior
to dialysis or at home? Why?

16.Would you like to get more information on benefits
and safety of exercise for dialysis patients, in
general?

17.Would you be interested in watching videos that
give you more information on benefits and safety of
exercise? If yes, would you prefer to watch these
videos at home or during dialysis?

18.It may be hard for patients to have motivation to
get started or continue on an exercise program.
Would you be open to meeting a motivational
counselor who can help you resolve any concerns
that you might have and motivate you to exercise?
If not, why? What other things would motivate
you?

19.Would you be interested in watching video clips
about other people with illnesses who exercise?
Would this motivate you to exercise? If yes, would
you prefer to watch these videos at home or during
dialysis?

Questions for dialysis staff:

1. Do you know the benefits of exercise for HD
patients? Can you tell us some of the benefits

2. Do you see exercise during dialysis as feasible for
patients? Why or why not?

3. What concerns do you have about risks of exercise
during dialysis?

4. What do you think will motivate patients to do
exercise doing dialysis?

5. If patient exercise during dialysis, do you think it
will add to your work? What would be acceptable
as “additional work”?

6. Do you feel comfortable counselling patients to
exercise? Have you had any training in this? If not,
what would make you more comfortable?
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7. What barriers do you see for implementing an
intra-dialytic exercise program?

Questions for nephrologists:

1. Do you know the benefits of exercise for HD
patients? Can you tell us some of the benefits

2. Do you see exercise during dialysis as feasible for
patients? Why or why not?

3. What concerns do you have about risks of exercise
during dialysis?

4. What do you think will motivate patients to do
exercise doing dialysis?

5. Do you feel comfortable counselling patients to
exercise? Have you had any training in this?

6. What would make you more comfortable in
counselling patients to exercise?

7. What barriers do you see for implementing an
intra-dialytic exercise program?

Abbreviations
DCI: Dialysis clinic, inc.; ESRD: End-stage renal disease; HD: Hemodialysis;
HRQOL: Health-related quality of life; KDOQI: Kidney disease outcomes
quality initiative; LDO: Large dialysis organization; SD: Standard deviation

Acknowledgments
We acknowledge Ann Hall, RN, CNN (dialysis unit nurse manager) and Ginger
Fuller, MSW (renal social worker) for their contributions in interview guide
development.

Funding
This work was supported by American Heart Association grant 11FTF7520014
(Jhamb) and Junior Scholar Award, University of Pittsburgh (Jhamb). In addition,
Dr. Forman is supported in part by NIA grants P30 AG024827 and 1R56AG051637-
01A1, PCORI grant IH-1304678, and VA Office of Rehabilitation Research and De-
velopment grant F0834-R.

Availability of data and materials
The data used in the current study is available from the corresponding
author on reasonable request.

Authors’ contributions
Research idea and study design: MJ, MLM, GI and MAD; data collection:
MLM; data analysis/interpretation: MJ, MLM, GI, JWC, JS, MBC, DEF, AH, MAD.
Each author contributed important intellectual content during manuscript
drafting or revision. All authors read and approved the final manuscript.

Competing interests
The authors declare that they have no competing interests.

Consent for publication
The participants provided informed consent to publish individual level data
(quotes) and their demographic information such as age, sex, race and job
that was not associated with the participant name.

Ethics approval and consent to participate
The study was approved by the University of Pittsburgh Institutional Review
Board and all subjects provided informed consent.

Author details
1Renal-Electrolyte Division, University of Pittsburgh School of Medicine, 200
Lothrop St, PUH C-1101, Pittsburgh, PA 15213, USA. 2Department of
Psychiatry, University of Pittsburgh, Pittsburgh, PA, USA. 3Community
member receiving hemodialysis, Pittsburgh, PA, USA. 4Department of
Medicine, Hospice and Palliative Medicine, Division of General Internal

Medicine, University of Pittsburgh, Pittsburgh, PA, USA. 5Department of
Medicine, Division of General Internal Medicine, University of Pittsburgh,
Pittsburgh, PA, USA. 6Geriatric Cardiology Section, Department of Medicine,
University of Pittsburgh, Pittsburgh, PA, USA. 7Geriatric Research, Education,
Clinical Center, VA Pittsburgh Healthcare System, Pittsburgh, PA, USA.
8Department of Physical Therapy, University of Pittsburgh, Pittsburgh, PA,
USA. 9Departments of Psychology, Epidemiology, and Biostatistics, University
of Pittsburgh, Pittsburgh, PA, USA.

Received: 8 March 2016 Accepted: 15 November 2016

References
1. Anand S, Johansen KL, Grimes B, et al. Physical activity and self-reported

symptoms of insomnia, restless legs syndrome, and depression: the
comprehensive dialysis study. Hemodial Int. 2013;17(1):50–8.

2. Jhamb M, Liang K, Yabes J, et al. Prevalence and correlates of fatigue in
chronic kidney disease and end-stage renal disease: are sleep disorders a
key to understanding fatigue? Am J Nephrol. 2013;38(6):489–95.

3. Johansen KL, Chertow GM, Jin C, Kutner NG. Significance of frailty among
dialysis patients. J Am Soc Nephrol. 2007;18(11):2960–7.

4. Murtagh FE, Addington-Hall J, Higginson IJ. The prevalence of symptoms
in end-stage renal disease: a systematic review. Adv Chronic Kidney Dis.
2007;14(1):82–99.

5. Fiaccadori E, Sabatino A, Schito F, et al. Barriers to physical activity in
chronic hemodialysis patients: a single-center pilot study in an Italian
dialysis facility. Kidney Blood Press Res. 2014;39(2–3):169–75.

6. McAdams-DeMarco MA, Law A, Salter ML, et al. Frailty as a novel predictor
of mortality and hospitalization in individuals of all ages undergoing
hemodialysis. J Am Geriatr Soc. 2013;61(6):896–901.

7. McAdams-DeMarco MA, Law A, Salter ML, et al. Frailty and early hospital
readmission after kidney transplantation. Am J Transplant. 2013;13(8):2091–5.

8. McAdams-DeMarco MA, Suresh S, Law A, et al. Frailty and falls among adult
patients undergoing chronic hemodialysis: a prospective cohort study. BMC
Nephrol. 2013;14:224.

9. Painter P, Roshanravan B. The association of physical activity and physical
function with clinical outcomes in adults with chronic kidney disease. Curr
Opin Nephrol Hypertens. 2013;22(6):615–23.

10. Artinian NT, Fletcher GF, Mozaffarian D, et al. Interventions to promote
physical activity and dietary lifestyle changes for cardiovascular risk factor
reduction in adults: a scientific statement from the American Heart
Association. Circulation. 2010;122(4):406–41.

11. Stack AG, Molony DA, Rives T, Tyson J, Murthy BV. Association of physical
activity with mortality in the US dialysis population. Am J Kidney Dis. 2005;
45(4):690–701.

12. Tentori F, Elder SJ, Thumma J, et al. Physical exercise among
participants in the Dialysis Outcomes and Practice Patterns Study
(DOPPS): correlates and associated outcomes. Nephrol Dial Transplant.
2010;25(9):3050–62.

13. O'Hare AM, Tawney K, Bacchetti P, Johansen KL. Decreased survival among
sedentary patients undergoing dialysis: results from the dialysis morbidity
and mortality study wave 2. Am J Kidney Dis. 2003;41(2):447–54.

14. Johansen KL, Kaysen GA, Dalrymple LS, et al. Association of physical activity
with survival among ambulatory patients on dialysis: the Comprehensive
Dialysis Study. Clin J Am Soc Nephrol. 2013;8(2):248–53.

15. National Kidney Foundation K/DOQI clinical practice guidelines for
cardiovascular disease in dialysis patients. American journal of kidney
diseases. 2005;45(4 Suppl 3):S1–153.

16. Johansen KL. Exercise in the end-stage renal disease population. J Am Soc
Nephrol. 2007;18(6):1845–54.

17. Konstantinidou E, Koukouvou G, Kouidi E, Deligiannis A, Tourkantonis A.
Exercise training in patients with end-stage renal disease on hemodialysis:
comparison of three rehabilitation programs. J Rehabil Med. 2002;34(1):40–5.

18. Bennett PN, Breugelmans L, Barnard R, et al. Sustaining a hemodialysis
exercise program: a review. Semin Dial. 2010;23(1):62–73.

19. Greenwood SA, Naish P, Clark R, et al. Intra-dialytic exercise training: a
pragmatic approach. J Ren Care. 2014;40(3):219–26.

20. Delgado C, Johansen KL. Barriers to exercise participation among dialysis
patients. Nephrol Dial Transplant. 2012;27(3):1152–7.

21. Goodman ED, Ballou MB. Perceived barriers and motivators to exercise in
hemodialysis patients. Nephrol Nurs J. 2004;31(1):23–9.

Jhamb et al. BMC Nephrology  (2016) 17:192 Page 13 of 14



22. Painter P, Carlson L, Carey S, Myll J, Paul S. Determinants of exercise
encouragement practices in hemodialysis staff. Nephrol Nurs J. 2004;31(1):67–74.

23. Painter P, Ward K, Nelson RD. Self-reported physical activity in patients with
end stage renal disease. Nephrol Nurs J. 2011;38(2):139–47. quiz 148.

24. Heiwe S, Tollin H. Patients' perspectives on the implementation of intra-
dialytic cycling–a phenomenographic study. Implement Sci. 2012;7:68.

25. Kontos PC, Miller KL, Brooks D, et al. Factors influencing exercise
participation by older adults requiring chronic hemodialysis: a qualitative
study. Int Urol Nephrol. 2007;39(4):1303–11.

26. Painter P, Clark L, Olausson J. Physical function and physical activity
assessment and promotion in the hemodialysis clinic: a qualitative study.
Am J Kidney Dis. 2014;64(3):425–33.

27. Eijsvogels TM, Thompson PD. Exercise Is Medicine: At Any Dose? JAMA.
2015;314(18):1915–6.

28. Delgado C, Johansen KL. Deficient counseling on physical activity among
nephrologists. Nephron Clin Pract. 2010;116(4):c330–336.

29. Tong A, Winkelmayer WC, Craig JC. Qualitative research in CKD: an overview
of methods and applications. Am J Kidney Dis. 2014;64(3):338–46.

30. Arem H, Moore SC, Patel A, et al. Leisure time physical activity and
mortality: a detailed pooled analysis of the dose–response relationship.
JAMA Intern Med. 2015;175(6):959–67.

31. Wen CP, Wai JP, Tsai MK, et al. Minimum amount of physical activity for
reduced mortality and extended life expectancy: a prospective cohort study.
Lancet. 2011;378(9798):1244–53.

32. Ramkumar N, Beddhu S, Eggers P, Pappas LM, Cheung AK. Patient
preferences for in-center intense hemodialysis. Hemodialysis
international. Int Sym Home Hemodialysis. 2005;9(3):281–95.

33. van Vilsteren MC, de Greef MH, Huisman RM. The effects of a low-to-
moderate intensity pre-conditioning exercise programme linked with
exercise counselling for sedentary haemodialysis patients in The
Netherlands: results of a randomized clinical trial. Nephrol Dial Transplant.
2005;20(1):141–6.

34. https://www.usrds.org/. Accessed 13 Oct 2015.

•  We accept pre-submission inquiries 

•  Our selector tool helps you to find the most relevant journal

•  We provide round the clock customer support 

•  Convenient online submission

•  Thorough peer review

•  Inclusion in PubMed and all major indexing services 

•  Maximum visibility for your research

Submit your manuscript at
www.biomedcentral.com/submit

Submit your next manuscript to BioMed Central 
and we will help you at every step:

Jhamb et al. BMC Nephrology  (2016) 17:192 Page 14 of 14

https://www.usrds.org/

	Abstract
	Background
	Methods
	Results
	Conclusion

	Background
	Methods
	Participant recruitment
	Interviews
	Data analysis

	Results
	Major themes and subthemes
	Theme 1: Knowledge and perceived benefits of exercise: patients and staff view exercise as beneficial: “It gives me more energy…”
	Theme 2: Reported barriers to exercise: dialysis makes exercise challenging: “When I come home from dialysis, I’m a little bit wiped out”
	Theme 3: Reported barriers to intra-dialytic exercise: intra-dialytic exercise should be safe without disrupting usual care: “None of us want to stay there any longer than we have to”
	Theme 4: Motivators and facilitators for exercise: motivation for exercise comes from within and from the encouragement of others: “I’m 100% for exercise, I know first-hand that it is beneficial”
	Theme 5: Recommendations for intra-dialytic exercise: “It would be good for us mentally to have something else to do there while we are sitting in those chairs”
	Theme 6: Dialysis staff attitude towards promoting exercise: “I know it can be done and that it can be tolerated”


	Discussion
	Conclusion
	Appendix
	Interview guide
	show [a]

	Acknowledgments
	Funding
	Availability of data and materials
	Authors’ contributions
	Competing interests
	Consent for publication
	Ethics approval and consent to participate
	Author details
	References

